CoFIMA COMMAND REFERENCE

The programCoFIMA (coordinatefile manipulation)is a versatilepro-
gramto make simple manipulationson Cartesiancoordinate distance
constraintanddihedralangleconstraintiiles. The programworksinter-
actively andallows for a variety of commandsSomeof the operations
that can be performed witboFIMA are:

« Corvert between diérent data file formats

* Rename atoms, residues and dihedral angles

» Delete atoms, distance or angle constraints

» List specific atoms, distance or angle constraints
¢ Measure distances and dihedral angles

« Attach atoms (e.g.ylrogens)

* Insert pseudo atoms or pseudo atom constraints
« Generate omlent connectities

« Sort atoms, distance or angle constraints

The programconsistsof threeparts:CoriMA for coordinatefile manip-
ulations DiIFIMA for distanceconstrainfile manipulationsandANCOMA
for angleconstraintdile manipulationsTheprompts‘cof i ma>“, “di -
fi ma>", and“anconma>" indicatethepartof the programthatis current-
ly active. Many commandscanbe usedfor all threetypesof datafiles,
but thereare alsocommandghat are specificfor certaintypesof data
files. Commandsanbeabbreiatedaslong astheabbreviation remains
unambiguous.

In the following descriptionof the individual commandsA, A, etc.de-
noteatomor anglenamesR, R; etc.denoteresiduenamesandr, r4 etc.
denoteresiduenumbersAtom, angle andresiduenamesnuststartwith
aletterandmay (exceptin somecasesgontainwildcards:“*” standgor
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zeroor more arbitrary characters; ?” standsfor exactly onearbitrary
characterNo blanksareallowedwithin namesResiduenumbersarein-

tegers. Atom, angle residuenamesandresiduenumbersnaybepreced-
ed by an exclamationmark “!” which actsas a “not operatoi The
specialresiduenamed-IRST andLAST canbeusedto denotethefirst

andthelastresiduein the coordinatefile, respectrely. The specialresi-
duenamedir st andlast canbe usedto denotethefirst andlastresidue
of every fragmentwith contiguousresiduenumbersin the coordinate
file, respectrely. Atom, angle,and residuenames(but not command
words) are case-sensii

Many commandsllow for the specificatiorof aresiduerange,denoted
by range, which consistof oneor moreof theelementsr”, “r..”, “..r",
“rq..ro" or “@R’ (separated by at least one blank).

12 Residue 12
12 20..25 Residues 12, 20, 21, 22, 23, 24, 25
@HRrR All residues with name “THR”
20..25 @HR All residues with name “THR” and numbers 20-25
| @Cy* All residues with names that do not start with “CY”

The default residuerangethatwill be usedif no residuerangeis speci-
fied includes all residues.

For mary commandsll selectecitomsamustbein thesameresidueThis
cornventioncanbe circumwentedby precedingcertainatomnameswith

atilde “~". In this case atomsaresearchedhroughthe list of covalent
connectities Whenusing“~", covalentconnectities mustof course
bepresentgitherthey canbereadfrom aDG coordinatdile or they can
be generated using tlkennect , bind orlink commands.

The outputof thosecommandghatgive interestingoutputcanbe redi-
rectedto disk files. To do this, the last parameteon the commandine
mustbe“>[file]” (hereandin thefollowing, itemsgivenin bracletsare
optional)which writes the outputto a new file, or “>>[file]” which ap-
pendsthe outputto an existing file. Note that no spaceis allowed be-
tweenthe > sign and the output file specification.If the output file
specification is omitted, the pieusly used output file is used.

Sequencesf commandghat are often usedmay be storedin macros
(differentfrom INCLAN macros)with file nameextension‘.cfm” in order
to facilitate routine applications of the program.

Macroscanbe calledfrom within amacro.Whenexecutingacommand,
theprogramcandetectiwo differenttypesof problemswarningswhich
causeonly the currentcommando be skipped,anderrorswhich cause
the whole restof the macroto be skipped.Macroscanbe commented,;
text betweerthecommensign# andtheendof aline is consideredisa
comment. A set of standard macros isvpided with the program:



am_di
am_fm
am_op
attach_am

backbone
di_am
di_fm
di_op
di_xp
fm_am
fm_di
fm_pdb

fm_xp
heavy
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Change fromAMBER to DYANA nomenclature.
Change fromAMBER to FANTOM nomenclature.
Change fromAMBER to OPAL nomenclature.

Attachhydrogendo aminoacidsandDNA, AMBER con-
ventions.

Keep only backbone atoms N, CA, C.
Change fronDYANA to AMBER nomenclature.
Change fromDYANA to FANTOM nomenclature.
Change fronDYANA to OPAL nomenclature.
Change fronDYANA to XPLOR nomenclature.
Change fromFANTOM to AMBER nomenclature.
Change fronFANTOM to DYANA nomenclature.

Renameresiduenamesand last atom from FANTOM to
PDB.

Change fromFANTOM to XPLOR homenclature.
Keep only heay atoms.

norm_residues Achieve standardhreelettercodefor aminoacidres-

op_am
op_di
plimits

pseudo
sort

iduesstartingfrom AMBER, DYANA, FANTOM or other
reasonable residue names.

Change fromOPAL to AMBER nomenclature.
Change fromOPAL to DYANA nomenclature.

Changeupper limit distanceconstraintsfrom real to
pseudo atom€)YANA nomenclature.

Insert pseudo atomByYANA nomenclature.
Sort atoms in amino acid residues.

If acommandshouldonly be appliedto a certaintype of datafiles, the
commandword may be followed (with no intervening spaceshy the
qualifiers/cofima (to apply the commandonly to Cartesiancoordi-
nates)/difima (to apply the commandonly to distanceconstraints)/
ancoma (to apply the commandonly to angleconstraints)/!cofima
(to not apply the commandto Cartesiancoordinates)/!difima (to not
applythecommando distanceconstraints)pr /lancoma (to notapply
the command to angle constraints).
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angles

ancoma

attach

The following, alphabeticallyorderedlist of commandsincludesall
commandshatcanbeusedfor coordinatedistanceconstraintandangle
constraint files.

[~1A1 Az [~]Ag [~1A4 [[~]As] [range]

List bondanglesdihedralanglesor relative dihedralangles.This com-
mandcanonly beusedwith coordinatdiles.If threeatomnamesaregiv-
en, the bond angle A\-A>-Ag is calculated.If four atom namesare
given,thedihedralangleA;—A>-Az-A, is calculatedIf fiveatomnames
aregiven, thedifferencebetweerthe dihedralangleA—-A>—Az-A, and
the dihedral anglé&,-A,-Az-Ag is calculated.
For instancethedihedralanglesn a polypeptidecanbe calculatedvith
the folloving command:

angles CA C ~N ~CA Calculate w dihedral angles

Switchto ANCOMA, thepartof theprogramfor themanipulatiorof angle
constraint files.

A [~1A1 Az Az [[~]A4] b T 6 [range]

Attachatomsto a structure.This commandcanonly be usedwith coor-
dinatefiles. The atomA is attachedo the atom Az suchthatthe bond
lengthAz—A equalsb, thebondangleA,—Az-A equalst, andthedihedral
angleA—A,—Ag-A (if A4 is omitted)or thedifferencebetweerthedihe-
dralanglesA—A—Az—A andA—A,-Az-A, (if A4is presentequals (in

this caseit is notimportantwhich atomis specifiedby A;). Notethatb,

T and® mustbe givenasrealnumberswith a periodto avoid confusion
with the folloving range specification.

Normally, all atomsmustbein thesameresidue This corventioncanbe
circumwentedby precedingatomnameswith atilde “~”. In thiscaseat-
omsaresearchedhroughthelist of covalentconnectvitieswhichallows
to usetheattac h commandalsoif notall atomslie within oneresidue.
attach HB N CA CB OGl 1.09 110.9 123.0 @HR

Attach the B-proton HB of threonine if the heavy
atom positions are known.



bind

break

change

cofima

connect

s CoriMA COMMAND REFERENCE

A riAp o

Inserta specificcovalentconnectity betweertheatomA; of residuer
andtheatomA, of residuer,. Thiscommandcanonly be usedwith co-
ordinate files.

A riAp o

Remawe a specificcovalentconnectity betweertheatomA; of residue
r, andtheatomA, of residuer,. This commandcanonly be usedwith
coordinate files.

Aq... Ay [range] @RJr|=r|+r|-r

Changeresiduenamesor residuenumberslf thelastparameteis @R,
theresiduenamef thespecifiedatomsaresetto R. If thelastparameter
is r or =r, theresiduenumbersof the specifiedatomsaresetto r. If the
lastparameters +r or -r, theresiduenumbersof the specifiedatomsare
incremented or decremented by

Switchto CorFimA, the partof the programfor the manipulationof Car-
tesian coordinate files.

[A1=b1 0oo A2=b2]

Generatecovalent connectvities on the basisof bond length criteria.
This commandcanonly be usedwith coordinatdfiles. Incorrectresults
may occurif therearelarge stericoverlaps.The commandwithout ary
parameters is equdlent to the folling command:

connect H*=0.4 C*=0.85 N*=0.8 O=0.7 S$*=1.3

P*=1.2 Q=-999 LP*=-999 *=0.85

Usually the commandcanbe usedwith thesedefault parametersCova-
lentconnectiities aregeneratedor thoseatompairswith theinteratom-
ic distancesmallerthanthe sumof thetwo bondradii. The bondradius
of anatomis givenby b; A if A is the leftmostatomtype on the com-
mandline thatmatcheghe atomname .Covalentconnectvities areonly
generatedetweenatomsthatarein the sameor in sequentiallyneigh-
boring residues.To generateother connectities, the commandsind
andlink can be used.
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constraints

coor dinates

copy

delete

difima

Aq. .. Ay [range]

List thedistanceor angleconstraintsnvolving thespecifiedatomsor an-
gles. This commandcanonly be usedfor distanceconstraintor angle
constraint files.

Aq. .. Ay [rang]

List theatomnamesresiduenamesandnumbersCartesiarcoordinates,
and,if presentcovalentconnectvities of thespecifiedatoms.Thiscom-
mand can only be used with coordinate files.

A 1A 1o [Ad

Copy theatomA; of residuer 4, i. e.its Cartesiarcoordinatesto atomA,
of residuer,. This commandcanonly be usedwith coordinatefiles. It
addsanew atomto residuer,. If A, isomitted,thenameof thenew atom
will beA;. If Az is given,the new atomwill beinsertedafter Az in ro,
otherwise as the last atom of the residue.

Aq. .. Ay [range]

Deletethe specifiedatomsor constraintsWhenworking with Cartesian
coordinatdiles, all atomswhosenamematcheneof the atomspecifi-
cationson the commandine aredeleted Whenworking with distance
constraintsall distanceconstraint§or which one or both atomnames
match an atom specificationon the commandline are deleted.When
working with angleconstraintsall constraintsor angleswhosename
matche®neof theanglespecification®nthecommandine aredeleted.

Switchto DiFiMA, the part of the programfor the manipulationof dis-
tance constraint files.



director y

disconnect

distances
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[maco]

Giveadirectoryof all standardnacrofiles andall macrofilesin thecur-
rentworking directory If a macmo specificationis given, the directory
will only containthosemacrofiles with nameghatmatchthegivenmac-
ro specification A macio specificationis a macrofile name,possibly
containingwildcard charactershut excludingthe extension®.cfm”. For
every macro,its nameandthe commentinesthatprecedehefirst com-
mand line are listed.

Aq. .. Ay [rang]

Remae the covalentconnectities of the specifiedatoms.This com-
mandcanonly beusedwith coordinatdiles. Thedefaultis to remove all
covalent connectities.

Aq [range;] Ay [range,] [conditior]

Whenworking with Cartesiarcoordinatescalculateghe distancese-
tweenatomsspecifiedby A; range; andatomsspecifiedby A, range,.
Whenworking with distanceconstraints]ist constraintsfor distances
betweeratomsspecifiedoy A, range; andatomsspecifiedby A, range,.
Optionally only distance®r constraintghatfulfill oneor severalof the
following conditionsare listed:

d<value distance less tharalue

d>value distance greater tharalue

r<value residue number diérence less thavalue

r>value residue number dérence greater tharalue

r=value residue number dérence equal tealue
Note that no spacesare allowed within a condition For example,the
command

di stances HB% HN r=1 d<5

lists all sequentiatlistanceshorterthan5 A betweer3 andamidepro-
tons.Thecommandcannotbe usedfor angleconstraintsendTerminate
the program.
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extract

help

inser t

keep

Aq [range] Ay [range;] [conditior] [limit]

Extract constraintsfor the distancesbetweenatoms specifiedby A;
range; andatomsspecifiedby A, range,. The extracteddistancecon-
straintsareappendedo the currentlist of distanceconstraintsOption-
ally, only constraintghatfulfill oneor several conditionsareextracted.
The formatof a conditionis the sameasfor the commanddistances .
Thedistancdimit is setaccordingo anoptionallimit specificationlt is
possibleto setthe distancdimit to the actualdistanceplus anoffsetby
usingthe expression=offset or to setthe distancdimit to the smallest
possiblevaluefrom alist of limits by usingthe expression<ly, I,..., I,
or to setthedistancdimit to thelargestpossiblevaluefrom alist of lim-
its by usingtheexpression>ly, I,...,l,,. Notethatno spacesreallowed
within thesdimit expressionsThis commandcanonly be usedwith co-
ordinate files.

Display help information. Insteadof help a questionmark“?” may be
used.

A A;... A [rang]

Insertpseudoatoms.This commandcanonly be usedwith coordinate
files. Thecommandnsertsa new atomwith thenameA in the centreof
the atoms\,..., A,. For example, the command

i nsert QB HB%
inserts a pseudo atom QB in the centre of3tpeotons.

Aq. .. Ay [rang]

Keeponly thoseatoms,distanceconstraints or angle constraintsthat

match the specificationygin on the command line. As axaeple,
keep N CA C

deletesall atomsexceptthebackboneatomsN, CA, andC’ in aminoacid

residuesWhenworking with distanceconstraintsdistanceconstraints

with oneor bothatomnamesnatchinganatomspecificatioronthecom-

mand line are épt.



link

list

pseudo

quit

read
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[b] Aqlrange] Ao [range

Generatesovalentconnecwities betweeratomscalledA, in theresidue
rangerange; andatomscalledA; in theresiduerangerange, if they are
lessthanb A apart.Thedefaultfor bondlengthis b = 2.5A. This com-
mandcanonly beusedwith coordinatdiles. For example thecommand
link SG SG

insertscovalentconnecwities betweematomscalled SG which areless
than2.5 A apartfrom eachothet andcanthusbe usedto generatehe
connectities that correspond to disulfide bridges.

[range]

Givesasummanylisting of theatoms distanceconstraintor anglecon-
straintsn thegivenresidueange (by defaultincludingall residues)The
numberof atoms,distanceconstraintsor angleconstraintsthe number
of residuesandlists of theoccurringatom,angle andresiduenamesare
given.

A A .. Ay [Ag=C3. . ] *=c4 [rangg]

Modifiesdistanceconstraintgrom realto pseudaatoms.Thiscommand
canonly be usedwith distanceconstraintdiles that containupperdis-
tanceboundsDistanceconstraintsnvolving atomsthatmatchoneof the
atomspecificationg\y,..., A, arechangedn orderto referto the pseudo
atomA, andthe upperdistanceboundis increasedy a correction.Usu-
ally, this correctionis givenby c, A; if the distanceconstraintis anin-
traresidualconstraintthat involves one of the atomsAs,... the specific
correction gven for this atom is used.

Terminate the program.

file

Readaninputfile with Cartesiarcoordinatesgistanceconstraintsor an-
gle constraintsThe programdeterminesutomaticallywhich formatthe
input datafile has.The allowed formatsfor Cartesiancoordinatefiles
are:
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remove

rename

retain

save

10

DG The format used bRYANA
PDB Theformatusedby the ProteinDataBankwith somere-
strictions.

AMBER  The format usedby the moleculardynamicsprogram
AMBER (very similar to PDB).

Distanceconstraintandangleconstraintarereadin theformatusedby
DYANA.

Aq [range] Ay [range,] [conditior]

Remae constraintdor distancedetweermtomsspecifiedoy A range;
andatomsspecifiedoy A, range,. Optionally, only constraintshatfulfill
oneor several conditionsareremoved. Theformatof a conditionis the
sameasfor the commanddistances . The commandcanonly be used
for distance constraints.

Ay Ay [range]

Changehenameof atomsor anglesA into A,. As anexample thethree
commands
rename HB2 XXX

rename HB3 HB2
rename XXX HB3

exchange the names of the atoms HB2 and HB3.

Aq [range;] Ay [range,] [conditior]

Retainonly constraintdor distancedbetweeratomsspecifiedA; range;
andatomsspecifiedoy A, range,. Optionally, only constraintshatfulfill
oneor several conditionsareretained.The format of a conditionis the
sameasfor the commanddistances . The commandcanonly be used
for distance constraints.

Write anoutputCartesiarcoordinatedistanceconstraint,or anglecon-
straintfile with the samenameandthesameformatastheinputfile from
which the data as read.



sort

type

writeaco

writeamber

writedco
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[A... A * As... Ay] [range]

Sort atoms, distanceconstraints,or angle constraintslIf thereare no
atomor anglespecificationon the commandine, theitemsaresorted
accordingto adefault order Otherwise theitemsaresortedinto the or-
dergivenby theatomor anglespecification®nthecommandine. The
asterisk'*” representall atomsor angleswvhicharenotexplicitly given.

[macio]

List the contentsof the macrofile(s) thatmatchthe givenmacio specifi-
cation.A macio specifications a macrofile name possiblycontaining
wildcard characters,ub excluding the &tension “.cfm”.

file

Write anangleconstraintoutputfile in the formatusedby the program
DYANA (seeabore). This commandcanonly be usedwith anglecon-
straint files.

file

Write a Cartesiancoordinateoutputfile in AMBER format, the format
usedby the moleculardynamicsprogramAMBER. This commandcan
only be used with coordinate files.

file

Write adistanceconstrainbutputfile in theformatusedby the program
DvANA. Theresiduenameandnumberof thefirst atomof theconstraints
arenotrepeatedf they arethe sameasfor the previousconstraintThis

command can only be used with distance constraint files.

11
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writedg

writelongdco

writepdb

@macio

Istring
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file

Write a Cartesiarcoordinateoutputfile in DG format,the formatused,
for example,by the programDYANA. This commandcanonly be used
with coordinate files.

file

Write adistanceconstrainoutputfile in theformatusedby theprogram
DyaNA. Theresiduenameandnumberof thefirst atomof all constraints
arewritten out. Thiscommandanonly beusedwith distanceconstraint
files.

file

Write a Cartesiarcoordinateoutputfile in PDB format, theformatused
by the ProteinDataBank. This commandcanonly be usedwith coordi-
nate files.

Executea maco, i. e. a file containingCoFIMA commandsA macio
specificationis thefile specificationof the macrofile excludingthe ex-
tension “.cfm”.

Repeatthe last commandthat startedwith string. The string mustnot
contain spaces.



